The purpose of this study is to investigate the level of awareness and current performance level of self-directed learning (SDL) in nursing students. The core concepts were defined and a rubric was developed through literature review. It was applied later to subjects and the results were analyzed. According to the results, there were significant differences between the current performance level and the awareness level of SDL in all items. Students who chose nursing as a major due to their high school/SAT grades showed lower current performance level than others. There were insignificant differences in the current performance level influencing the next grade. The level of awareness showed insignificant differences according to the reason for selecting nursing as a major, satisfaction on major, and grade point average (GPA). In conclusion, there was a discrepancy between the level of awareness and the current performance level of SDL of nursing students, which indicates that they were aware of the necessity of SDL, but did not actually perform it. Nursing educators should seek for strategies that can improve SDL ability of their students as well as to better grasp the level of the SDL of their student and the current performance level of SDL to apply them to the instructional design. 
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1. Introduction
Necessity for research
Highly complicated and increasingly upscale skills for clinical nursing practice are required in recent worldwide health care environment due to the state-of-the-art medical knowledge as well as the cutting-edge medical equipment. The role of the nursing educators, thereby, is critical to improve capacity of nursing students beforehand since it is quite challengeable for the newly-graduated nurses to adapt quickly to the rapid changing health care environment and respond properly to the diverse changes [1] . In other words, the ultimate goal of nursing education is to cultivate critical thinking, problem-solving skills, and clinical reasoning ability of which importance is increasingly stressed in clinical settings. According to this, nursing education programs have changed over to learner-centered program from teacher-centered one in order to cultivate nursing students' self-directed learning(SDL) ability through the problem based learning(PBL), team based learning(TBL), or debating classes where the learners actively participate.
SDL is the way of learning in which the learner has responsibility for his/her own overall learning process including planning, implementing, evaluating, etc., thereby stressing the learner's role and defining the teacher's role as helping learners search for proper information efficiently as well as analyze and utilize that information [2] . Through SDL, that is, students can enhance their problem-solving skills and improve their clinical performance based on critical thinking [3] .
However, according to Organization for Economic
Co-operation and Development(OECD), SDL ability of Korean adolescents is one of the lowest [4] . Therefore, nursing educators should deeply understand the concept and methods of SDL, grasping the current performance level of SDL of their students.
In the field of nursing education, studies on SDL have been done since 1980s, which have pointed out the necessity of significant change of methods for nursing education [5] . However, SDL is not a clear concept to understand and thus it is difficult to evaluate properly students' SDL ability since the specific definition of SDL is varied by each scholar and the related terms are different [6] . Also, previous researches on SDL were not about logical analysis of the concept of SDL itself, but mostly about correlation with each variable such as campus life adaptation [7] , ability for clinical performance [3] , problem-solving skills [8] , PBL [9] , attention control [10] , relevance to learning [11] , academic achievement [6] . Moreover, the Self-Directed Learning Readiness Scale(SDLRS) by Guglielmino [12] used frequently to estimate SDL has its limit to estimate actual competencies or learner's current performance level of SDL since the scale does not focus on learner's current performance level of SDL. Furthermore, SDL is often confused with self-regulated learning, self-planned learning, inquiry learning, self-education, etc. [12, 13] . The definition and utilization of SDL are varied according to the theoretical background or interest of each scholar, which makes its concept, features and objectives extensive, complicated and obscure. There are several studies which even confused SDL with self-study.
Lee [13] said that there were certain gaps on understanding of SDL between teachers and learners, so it is difficult to apply SDL to teaching-learning process.
Therefore, we will identify the core concepts of SDL, and then assess the level of awareness on necessity and the current performance level of SDL of nursing students in order to provide the baseline data for improving teaching-learning methods which cultivate SDL ability of nursing students.
Purpose
The purpose of this study is to find out nursing students' level of awareness and current performance level of SDL. The specific objectives are as follows.
First, the core concept of SDL will be identified by thorough literature review and based on that, a rubric will be developed to grasp nursing students' level of awareness and performance level on SDL.
Second, the level of awareness on SDL of nursing students and their current performance level will be grasped according to variables such as grade, gender, understanding on SDL, academic achievement, level of satisfaction on nursing major, and why they chose nursing science as their major.
1.3 Definition of the terms 1.3.1 Self-directed learning Self-directed learning(SDL) is a series of learning process or method that a learner him/herself without any help diagnoses his/her own learning desire, sets the learning objectives, secures learning resources including human resources, selects and implements proper learning strategy, evaluates learning results and then feeds the whole process back into a proper stage according to the evaluation [14] . Corno & Mandinach [15] suggested that metacognitive control and monitoring is the core process of self-regulation. Also, they defined SDL means that a learner's ability to select his/her learning behavior with his/her initiative motives and lead the whole learning process with continuous self-evaluation on learning results, thereby achieving expected outcomes. In other words, SDL is possible when a learner controls his/her own cognition, motivation, and volitional action with his/her metacognition of which level is the key to efficient learning [16] . Therefore, we define SDL is that a learner him/herself, regardless of any help or guide of others, proceed his/her learning by controlling and monitoring his/her cognition, motivation, and volitional action, which also means process of knowing to perform simultaneously a series of metacognitive behaviors described as Fig. 1 in learning process.
Metacognition
Metacognition means one individual's thoughts about thinking, contemplating ability to understand the meaning and control the awareness during cognitive activity [16] . Thus, metacognition consists of knowledge and control on cognition. Knowledge on cognition is related to learning itself and selecting problem-solving strategy while control on cognition is related to a course of confirming the results, planning, and evaluating learning strategy [17] . That is, metacognition is not merely a competency which can be developed by learning but also a course or ability with which a learner learns how to check his/her own thoughts every minute by identifying what he/she is doing and whether the way of doing it is right or wrong as well as whether he/she understands the knowledge, then sets a proper goal, uses strategies to realize the goal, and finally evaluates the whole learning process [18] .
In this study, we define metacognition as intellectual capacity or cognition which a leaner uses for successful learning and problem-solving. In order to develop metacognition, a learner should control his/her motivation and utilize a variety of strategies including volitional action. 
Academic achievement
Academic achievement is a concept that integrates all the learning results and academic performances estimated by specific methods and criteria such as acquired knowledge, function, intelligence, attitude, values, etc. after students' completing a certain education program [6] . In a broad sense, academic achievement is a complex concept which includes a learner's ability or behavioral tendency acquired through coherent learning activities based on a certain educational objectives. Commonly, academic achievement usually means school grades or competence acquired through a teaching-learning process [19] . In this study, academic achievement means Grade Point Average(GPA) of nursing students who answer the SDL rubric.
Methods

Study design
In this descriptive research, the key terms were defined by identifying core concepts of SDL through literature reviews and grasping its related variables.
Based on this, SDL and its necessity were understood as well as a rubric for evaluating the level of awareness and the current performance level of SDL was developed. The rubric was applied later to nursing students and then the results from self-reported instruments were analyzed. Through this process, relations between SDL and its related variables including academic achievement were verified.
Research subjects
The research was performed on the total of 688 nursing students of S university in Chungbuk province and D university in Gyeonggi province which had passed the accreditation for nursing education of Korean Accreditation Board of Nursing. All the subjects understood the purpose of this study and consented to participation. The number of sampling was decided utilizing G*Power 3.1 analysis program.
When the effect size was .15, level of significance was
.05 and power of test was .95, the minimum sample size for correlation analysis was computed as n=166, thereby the final number of subjects(n=688) of this study was appropriate for statistical analysis. The computed minimum sample size suggests the smallest sample size it should be or could possibly be, although a larger amount is acceptable or very possible. Also, researchers are not allowed to make arbitrary decisions to eliminate subjects from the study sample. So, students without disqualifications, who wanted to participate in this study were all included as study subjects [20] .
Research instrument
2.3.1 Development of the rubric for assessing
SDL
We had developed the rubric for assessing SDL, which was then utilized as a research instrument. A rubric is a criteria scale which itemizes, defines and then scores the current performance level students should carry out [21] . A rubric is a rating standard which descriptively indicates the explanation for the characteristics of outcomes or performance of learners [22] . Therefore, the rubric for assessing SDL utilized in this study evaluates the level of awareness of subjects on SDL as well as the current performance level. We reviewed 63 precedent researches including 
Data collection process and analyzing methods
The data collection process in this study is as follows. First, IRB approval was granted (IRB no. 3. Results
General characteristics of the subjects
The subjects of this study consisted of 32.1%
(n=221) of freshmen, 33.0% (n=227) of sophomores, 12.5% (n=86) of juniors, and 22.4% (n=154) senior students. The average age of the subjects was 20.64±2.84, ranging from 18 to 24. 85.3% (n=587) of subjects were female while 14.7% (n=101) were male.
75.5% (n=516) responded that they 'know well' about The correlation between the level of awareness and the current performance level of SDL was as follows.
There was a significant low correlation between the level of awareness and that of its each subcategory including volitional action, cognition and motivation, and the current performance level and that of its each subcategory (r=.084∼129, p< .05) ( Table 3) . Level of awareness on Self-directed Learning Performance level of Self-directed Learning there were no significant differences in the level of In accordance with GPA, there were no significant differences in the level of awareness on SDL while there were the current performance level of SDL.
Subjects with GPA 'above 4.0' showed significant higher current performance level than those with '2.0∼ Table 4 ).
Discussion
University students who had been highly dependent on private education may have trouble going through university curricula due to lack of self-directedness [26] .
In this sense, we looked into the level of awareness and the current performance level of SDL of nursing students. As a result, the highest mark of the level of awareness was 2.93 and the lowest was 2.66, meaning that subjects are highly aware of the necessity of SDL, while the highest mark of the current performance level was 2.44 and the lowest was 1.73, meaning the subjects' lack of practice of SDL. In other words, there was a discrepancy between the level of awareness on SDL and the current performance level of SDL. Scores marked on the motivation part were higher than those on the cognition or volitional action part in both the level of awareness and the current performance level, which means students are well motivated but lack the power of execution showed in Table 3 . Scores marked on the volitional action part were lower than those on the cognition or motivation part in both the level of awareness and the current performance level. More specifically, high scores of the motivation part in the current performance level means that students may try to secure self-directedness by motivating themselves while low scores of the volitional action part in the current performance level means students' lack of metacognition. In other words, subjects are quite motivated about SDL, but not enough to carry the idea into practice, perhaps due to the aforementioned perspective [26] .
There were no significant differences in the level of awareness on SDL according to each variable except for gender. Female students showed higher level of awareness than male students. Noticeably, there were no significant differences in both the level of awareness and the current performance level as passing on to the next grade. This means that students never make any progress in SDL ability throughout university curricula. Also, 75.0% (n=516) of the subjects who answered that they 'know well' about SDL showed higher current performance level of SDL than 24.3% (n=167) who answered they do 'not know' about SDL.
There is a discrepancy between the results of this study and that of Lee [27] learners have potentials to achieve self-regulation by themselves, the fact that the current performance level of SDL of nursing students showed insignificant differences as passing on to the next grade asks some thought provoking questions to nursing educators.
There were no significant differences in the level of awareness according to reason for selecting nursing as a major, but there were in the current performance level. In other words, subjects who chose nursing as a major due to 'high school/SAT grades' showed significantly lower current performance level than those who chose nursing because of other reasons. Hong [30] found that subjects who responded that they had chosen their major 'to be an expert of a certain field'
showed the highest scores of SDLRS. This is in line with the results that students had more self-directedness when they had spontaneous and internal motivation to select nursing as a major in this study.
The results of this study regarding the level of awareness on SDL according to satisfaction on major are in line with the results suggested by Cho [31] who insisted that self-directedness showed significant differences according to the level of satisfaction on the major, by Kim [32] who asserted that the level of satisfaction on university course would have indirect influence on academic achievement by the medium of SDL, by Cornin & Taylor [33] , by Rust & Oliver [34] , and by Lee & Kim [35] .
The level of awareness showed insignificant differences according to GPA while students with GPA above 4.0 showed mostly higher current performance level than other students. This result is coherent to those of Cornin & Taylor [33] , Rust & Oliver [34] , Lee & Kim [35] , and Oh [11] . Also, Kim [36] w h o insisted that SDL would have direct influences on academic achievement, Zimmerman & Martinez [37] who said that there was a significant relevance between SDL and academic achievement, Pintrich & DeGroot [25] who concluded that regardless of the type of tasks, SDL ability and academic achievement would have a positive significant relevance, and Morris & Finnegan [38] who found that SDL ability would be a proper concept which could prospect a leaner's academic achievement all support the findings of this study.
Conclusion
As for SDL ability is closely related to not merely improvement for academic achievement but also survival ability for social success throughout one's life, it is critical to find out the influencing factors of SDL ability and the way to enhance SDL ability. Thus, it is obviously essential to search what role the educators should play in order to improve SDL of their students.
Commonly suggested educators' role is a helper, mentor or facilitator, but the problem is these suggestions are made without specific details about
how and with what students should be helped, advised or facilitated. There has not been any research for role of educators to improve student's SDL yet, but as the basis for that, the conclusions from this study are suggested as follows:
First, most of the Korean nursing students became freshmen of universities with little experience of SDL in the reality of education in Republic of Korea.
Secondly, subjects are quite aware of and motivated about SDL, but not enough to carry the idea into practice. Moreover, the results indicated that students never make any progress in SDL ability throughout university curricula.
Thirdly, we found out lack of validity of SDLRS by
Guglielmino when it comes to verifying the leaner's actual SDL ability or current performance level of SDL. Therefore, repetitive further studies with various samples of nursing students should be done to evaluate and verify the SDL ability of them.
Lastly, nursing educators should actively seek for the ways and strategies which can improve and reinforce SDL ability of their students as well as grasp the level of their students' SDL ability and the current performance level of SDL to apply them to the instructional design.
